Objective: To survey amyotrophic lateral sclerosis (ALS) health care providers to determine attitudes regarding physician-assisted death (PAD) after the Supreme Court of Canada (SCC) invalidated the Criminal Code provisions that prohibit PAD in February 2015.
Amyotrophic lateral sclerosis (ALS), a terminal motor neuron disease resulting in paralysis and respiratory failure, has been at the forefront of the PAD debate and the SCC ruling will affect ALS patient care. In fact, the proportion of patients receiving PAD is higher for ALS as compared to cancer in Oregon (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) and the Netherlands (1994 Netherlands ( -1998 Netherlands ( , 2000 Netherlands ( -2005 Netherlands ( , and 2003 Netherlands ( -2008 . [7] [8] [9] [10] [11] Although PAD will soon be legal in Canada, questions remain regarding eligibility and access that continue to divide the public and medical community. [12] [13] [14] While most patients with advanced ALS would qualify for PAD according to the SCC criteria, additional insights from ALS health care providers are necessary to inform the implementation of this program. To help gain this perspective, we conducted a cross-Canada survey gauging the attitudes of front-line ALS health care providers on the SCC ruling. This included physicians and allied health professionals (AHP) involved in ALS patient care. Specifically, we sought to determine (1) their understanding of the SCC ruling, (2) the willingness of physicians to actively provide PAD at different stages of ALS disease severity, and (3) the processes required to implement PAD for patients with ALS.
METHODS Standard protocol approval, registrations, and patient consents. This study was approved by the Sunnybrook Health Sciences Research Ethics Board . Implied consent was obtained from all survey participants.
Study design and participants. We conducted a crosssectional, anonymous, online survey via SurveyMonkey platform (www.surveymonkey.com) between October 2, 2015, and December 3, 2015. Physicians and AHP involved in the diagnosis and care of patients with ALS in Canada were invited to participate. Invitations were sent by e-mail with the assistance of the Canadian ALS Research Network, which includes all 15 Canadian academic ALS clinics (table e-1 at Neurology.org). The survey link was distributed by (1) direct invitation with a singleuser link when the e-mail address was available or provided; and (2) by a multiple-user, open survey link sent to the ALS clinic leader to be forwarded to team members and to other physicians and AHP who participate in the diagnosis and care of ALS at their site. The second option was chosen by some ALS clinic leaders as they preferred not to distribute e-mail addresses. In addition, an open survey link was disseminated through the Canadian Society of Palliative Care Physicians e-mail list to assess the perspective of palliative care experts working with ALS.
Questionnaire. We generated questionnaire items from relevant literature and expert opinion to address the 3 research questions previously indicated. Content validity was determined and redundant items were eliminated on the basis of expert consultation, and questions were framed in neutral, nonpejorative language with definitions provided (table e-2). Pilot testing and pretesting were conducted with a small group of ALS clinician experts (neurology, palliative care, physiatry, and respirology) and AHP (nursing, occupation therapy, speech language pathology, and dietician).
All survey participants expressed their opinions via a directed questionnaire with a commentary field where applicable. The only required demographic questions were sex, age group (by decade to maintain anonymity), and participant's duration and role in ALS patient care. All other demographic and survey questions were optional, including geographic location, in order to maintain anonymity given the small number of ALS clinics and experts in Canada.
The respondents indicating that PAD should be conditional and available only to a subgroup of patients with ALS were directed to 3 clinical scenarios describing patients with advancing ALS symptom severity and disabilities. The scenarios describe hypothetical, competent adult patients with ALS who meet SCC eligibility to request PAD. The first scenario (mild stage ALS) describes a patient with isolated mild distal leg weakness. This description is consistent with a revised ALS Functional Rating Scale (ALSFRS-R) 15 score of 43-46 (individuals with no functional deficits score 48 on this ordinal scale, with lower scores indicating more severe deficits). The second scenario (moderate stage ALS) describes a patient with weakness in the arms and moderate to severe dysphagia (ALSFRS-R 27-36). The third scenario (severe stage ALS) involves a patient with severe weakness in all limbs and respiratory impairment (ALSFRS-R 5-15 We evaluated the correlation of sex, age, duration of ALS care, province, role in ALS care (physician or AHP), depth of religiousness, and self-perception of spirituality to the agreement with the SCC ruling and the option for a patient with ALS to request PAD. A univariate logistic regression was initially performed and variables with p values #0.20 were selected for multivariate analysis; those with p value #0.10 were included in the final model.
All p values were 2-sided and considered significant if #0.05. Stata software (v12.0) was used for all statistical analyses. Attitudes toward the SCC ruling. The majority of physicians (64%) and a higher proportion of AHP (80%, p , 0.01) agreed with the SCC ruling on PAD ( figure 1A ). Respondents' interpretation of the SCC language "enduring suffering that is intolerable to the individual in the circumstances of his or her condition" 5 would include both intolerable physical suffering (95% of physicians and 97% of AHP) and emotional suffering (73% of physicians and 80% of AHP) that was not optimally controlled by palliative care. A minority of respondents interpreted the SCC ruling as legalizing PAD only for patients who have terminal medical conditions (29% of physicians and 38% of AHP) whereby patients with nonterminal but incurable conditions would not be eligible.
RESULTS
Attitudes toward PAD for patients with ALS. The majority of respondents (77% of physicians and 81% of AHP, figure 1B: blue plus green portions of pie chart) believed that PAD should be eligible for patients with ALS under the interpretation of the SCC ruling.
There was a lack of consensus regarding the circumstances in which PAD should be accessible and 8% of physicians believed that PAD should be ineligible to all patients with ALS ( figure 1B ). Most participants considered that physical suffering (92% of physicians and 90% of AHP), emotional suffering (82% of physicians and 76% AHP), and loss of independence (78% of physicians and 69% of AHP) would be the most common factors that would prompt patients with ALS to request PAD (figure 2), and that PAD should be an option only for patients presenting with at least one of the following: severe disability, loss of independence, expected survival less than 6 months, or intolerable suffering ( figure 1B) .
Based on respondents' interpretation of the SCC ruling, participants agreed that a patient with moderate stage ALS (52% of physicians and 59% of AHP) and severe stage ALS (84% of physicians and 82% of AHP) should be eligible for physicianassisted suicide. A lower proportion of respondents agreed with the option for physician-administered lethal injection (voluntary active euthanasia) for the patient with severe stage ALS (59% of physicians and 66% of AHP). Only 9% of physicians and 15% of AHP agreed with PAD eligibility for a patient with mild stage ALS (figure 3A). Eighty percent of physicians agreed that there was a distinction between palliative sedation and PAD and 60% believed that palliative sedation would be accessible to a patient with severe stage ALS at their centers. However, only 30% were aware of a palliative sedation protocol in place. While the majority of physicians involved in the care of patients with ALS agreed with PAD eligibility for patients with more advanced disease under the SCC ruling, the majority (82% of physicians and 72% of AHP) also felt unprepared for the initiation of this program and favored the development of PAD training modules and guidelines (table 2). Only a minority of physicians who agreed with PAD eligibility in each scenario were willing to actively participate by providing a prescription for a lethal dose of an oral medication in the moderate (26%) and severe (34%) stage ALS scenarios, or administration of an IV lethal injection for active euthanasia in the severe stage ALS scenario (31%). Instead, most physicians preferred to refer the patient to a third party to provide PAD ( figure 3B) .
The majority of respondents believed a second opinion by a clinician with ALS expertise was required to confirm PAD eligibility (74% of physicians and 67% of AHP, table 2) and an assessment by psychiatry was required to assess for a treatable psychiatric illness (69% of physicians and 62% of AHP, table 2). Sixty-nine percent of physicians and 66% of AHP believed that the request for PAD should be made more than once and separated by an interval of at least 15 days (table 2) . The depth of responder religiousness, but not spirituality, inversely influenced agreement with the SCC ruling and agreement with PAD for patients with ALS in a multivariate logistic regression. There were no age, sex, occupation, years of experience, or regional differences found across Canadian provinces regarding agreement with the SCC ruling and PAD for patients with ALS (data not shown).
Subgroup analysis was performed to determine if there were opinion differences between physicians involved in the diagnosis and primary management of ALS as compared to palliative care experts. Results demonstrated no differences in opinions regarding PAD, but palliative care experts who agreed with PAD in each scenario were less willing to provide lethal prescriptions and administer lethal injections to requesting patients (moderate stage ALS: 38% vs 10%, severe stage ALS: 36% vs 27%; p . 0.05). DISCUSSION As stakeholders begin to draft legislation, policies, and guidelines for PAD in Canada, [16] [17] [18] [19] [20] it will be important to develop disease-specific approaches for unique conditions such as ALS. This study describes the results of a cross-Canada survey of ALS health care providers and palliative care experts gauging their perspectives on the recent SCC ruling to legalize PAD and their willingness to participate in PAD for patients with ALS. Overall, the majority of respondents agreed with the SCC ruling on PAD. The support was higher among AHP than physicians, which may reflect a less active role in Physicians' and allied health professionals' opinions regarding amyotrophic lateral sclerosis (ALS) patients' motivating factors for requesting physician-assisted death (PAD)
Physical suffering, emotional suffering, and loss of independence were the most common factors that would drive patients with ALS to consider PAD in the opinions of physicians (blue) and allied health professionals (red).
the PAD process for nonphysicians. Agreement was lower among respondents who were more religious. Respondents generally believed that patients with moderate or severe ALS would meet the SCC's criteria for PAD, while those with mild ALS would not qualify. Also, the majority believed that patients with ALS requesting PAD require a second opinion by an ALS expert to determine eligibility, require assessment by a psychiatrist, and the request must be made twice separated by at least 15 days before proceeding with PAD. Despite the high levels of support for legalizing PAD, only a minority of physicians would be willing to directly provide a lethal prescription or injection to an eligible patient with ALS. Canadian physicians with experience in the care of ALS appear to be more supportive of the SCC ruling than their colleagues. A Canadian Medical Association survey of all physician members in 2014 revealed only 45% support for the legalization of PAD 21 and palliative care physician support for PAD may be as low as 30%. 22 This study and previous surveys reveal that only a minority of physicians are prepared to directly participate in PAD, which indicates a need for a robust and easily accessible referring system to willing providers. It also highlights the need for additional education and training programs before PAD is initiated in Canada. Despite high levels of support for PAD, the survey revealed a small number of respondents who remain strongly opposed. The right of conscientious objection is well-recognized in biomedical ethics, and there remains a struggle to find a balance between a physician's right not to participate in PAD and the patients' right for equal access to legal medical services. 4 These opposing interests will continue to challenge society for controversial medical issues such as PAD and abortion, which is still disputed despite legalization in Canada for almost 3 decades. 23 Only a minority of ALS health care providers believe PAD should be available to patients with ALS at all disease stages (11% of physicians and 29% of AHP), which is not unexpected given that ALS is a heterogeneous disease with variable progression and 10%-15% of patients have a prolonged survival. 24 In addition, there remains no reliable diagnostic biomarker for ALS and diagnosis relies on clinical assessment, which is often more uncertain in early disease phases. This study will inform the process of developing PAD eligibility criteria that might include disease staging for ALS.
In severe stage ALS, there is an alternative to PAD. For patients with advanced disease, there exists an option for respiratory support/feeding tube withdrawal and palliative sedation, which would include the use of medications to relieve respiratory distress and suffering, but is not expected to hasten death. 25 A majority of physicians agreed that there is a distinction between PAD and palliative sedation and most believed that palliative sedation was currently available at their centers.
Respondents believed that intolerable physical or emotional suffering were the most important driving factors for patients to choose PAD and believed that palliative care should be optimized before accessing PAD. Prior studies gauging patients' perspectives in Oregon showed that request for PAD was motivated by a desire to control the circumstances of death and avoid a state of dependence. 26, 27 Patients with ALS are less likely than patients with cancer or heart failure to request PAD because of refractory pain and emotional symptoms. 28 Input from Canadian patients with ALS and caregivers will be essential to ascertain which factors they perceive as motivators for PAD to help improve care and for the determination of eligibility criteria.
Most ALS clinicians and AHP believed that a second opinion from an ALS expert to confirm eligibility and a psychiatric evaluation to assess for reversible mood disorders should be required for PAD eligibility. A prior study has shown that depression is rare in patients with ALS who receive PAD, but patients were not uniformly assessed by psychiatry. 29 Other jurisdictions that have legalized PAD do not routinely require formal psychiatric assessment 1 and the current proposed guidelines from the Canadian Medical Association 16 likewise would not require psychiatric consultation. This is understandable given the logistical challenges and delays involved in providing a psychiatric evaluation to all patients requesting PAD, but it may be feasible for rare diseases like ALS.
The Canadian Medical Association interim guidelines proposed assessment of decision-making capacity by the patient's physician. 16 Cognition in ALS is often affected and it is estimated that up to 50%-60% of patients with ALS have frontal lobe deficits 30 that can impair judgment and decision-making. Therefore, patients with ALS with cognitive impairment should require a formal capacity assessment by psychiatry/neuropsychology before accessing PAD. Table 2 Attitudes toward physician-assisted death (PAD) implementation process and the need for additional education and training Abbreviation: ALS 5 amyotrophic lateral sclerosis. Data for implementation process were obtained only from respondents who supported the Supreme Court of Canada decision on legalization of PAD. No differences were found between physicians and allied health professionals (p . 0.05).
Strengths of this study include a robust survey response rate of 74% with participation from physicians and AHP at all academic ALS clinics in Canada spanning 8 provinces. The results of this study may have limited generalizability and results may not be applicable to other terminal diseases or jurisdictions. In addition, a survey response bias may exist whereby those individuals most opposed to PAD chose not to participate and their opinions were not captured.
Patient and caregiver input are essential in the PAD implementation process 31, 32 and additional surveys are required to capture their perspectives. Given the short timeframe mandated by the SCC's decision, it was important to disseminate ALS health care provider perspectives so that they may inform the policy debate at this critical stage.
Clinicians and health care providers managing ALS on the front lines support the SCC decision on the legalization of PAD and there is majority agreement that PAD should be available for patients with moderate to severe stages of ALS with physical or emotional suffering. However, most clinicians are unwilling to provide lethal prescriptions or injections to eligible patients and additional training and guidelines are required prior to the implementation of this program. Further studies are required to include the perspective of patients and caregivers who suffer from the everyday consequences of ALS in order to inform the urgent PAD policy debate.
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